INTRODUCTION
The Capricorn Orogen lies between the Pilbara and Yilgarn Cratons in Western Australia.
The Orogen comprises crystalline basement terrains, best exposed in the west of the Orogen, overlain by several Proterozoic sedimentary basins. The Orogen records the collisions of several continental terranes and a long and complex history of intraplate deformation, metamorphism and magmatism (Johnson et al., 2013) . The area contains some important gold and base metal deposits, e.g. De Grussa, Plutonic, Abra, Paulsens, but is considered under-explored and so there is potential for further significant discoveries (Johnson et al., 2013) .
Current ideas on regional-scale mineral prospectivity consider structures in the deep crustal and mantle to be important, due to their role as conduits for metal-bearing brines and magmas (McCuaig et al., 2010) . Deep seismic reflection surveys provide the highest-resolution images of deep structure, but at a cost that precludes their widespread use for 3D imaging. Here we present an integrated interpretation of deep seismic reflection data, passive seismic recordings and gravity data from the Capricorn Orogeny, which emphasises the geometry and petrophysical properties of features in the lower crust.
GEOPHYSICAL DATA
The deep seismic reflection lines 10GA-CP1, 10GA-CP2, and 10GA-CP3 (Johnson et al., 2013) , extend from the Pilbara Craton, across the western part of the Capricorn Orogen, to the Yilgarn Craton in the south (Fig.1) . Johnson et al. (2013) recognise several major faults which extend through the entire crust and importantly, they also recognise the Bandee Seismic Province (BSP). This a zone of reflective material in the middle to lower crust that is located between the Baring Downs Fault and the Lyons River Fault (Fig.1) . The crust to the north and south has different seismic properties and by implication the margins of the BSP delineate with major suture zones. The rocks of the BSP cannot be tracked to the surface and therefore determination of its age and composition is not directly possible (Johnson et al., 2013) .
Receiver functions from the Capricorn Orogen are described by Reading et al. (2012) . These data allow the depths of major crustal boundaries, i.e. major velocity discontinuities, such as at the top of the lower crust, Moho, to be estimated. Whether these boundaries are distinct or gradational can also
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Key words: Capricorn Orogen, gravity, receiver function, deep seismic reflection. 2 be determined, as can the S-wave velocity of the crust and upper mantle. The locations of selected recording stations are shown on (Fig.1) . Reading et al. (2012) recognised that the Capricorn Orogen is characterised by a thicker crust with a lesser wavespeed contrast at the Moho, as compared with the very sharp discontinuity observed beneath the Pilbara and Yilgarn Cratons. Also, the shear wavespeed (Vs) in the midcrust is lower in the cratons than in the Capricorn Orogen. Receiver functions in the Capricorn Orogen, stations RP07 and CP08, north of Talga Fault, show a high mid-crustal shear wave velocity compared to the crustal seismic velocity below stations CP09 and CP10, south of the fault.
Gravity data along the deep seismic lines were extracted from Gravity Anomaly Grid of the Australian Region (Bacchin, 2009) . 
GRAVITY MODELLING
Although seismic reflection data provide the highest resolution images of the deep crust, conversion of the data to depth is hindered by poor velocity control. We have used velocities obtained from the receiver function studies to constrain a 1D depth conversion. We use gravity modelling to integrate the seismic crustal structure with the gravity field. An initial crustal model was created using density values for the crust that were estimated from Vp, calculated from Vs, using expressions in Brocher (2005) . The Vp-density expression is based on the Nafe-Drake curve published graphically by Ludwig et al. (1970) , and can be used in the Pwave velocity range 1.5 to 8.5 km/s. The densities of the mantle were calculated from Vp using Birch's law for rocks with constituents of mean atomic weight of 21 (Birch, 1964) .
Initial crustal architecture was digitized from the deep seismic reflection interpretation of Johnson et al. (2013) and depth converted assuming an average crustal P-wave velocity of 6 kms -1
. To provide more correct scaling, Moho geometry was modified based on the receiver function results of Reading et al. (2012) , and the depth estimates in the overlying crust were scaled accordingly.
The gravity data were smoothed by upward continuation by 10 km. 2D modelling used the GM-SYS software based on the methods of Talwani et al. (1959) .
The gravity variations predicted by the initial model were inconsistent with observed variation. In particular calculated gravity was significant lower than the observed gravity along the central part of the cross-section (Fig.2) .
The densities of blocks within the model were modified, but not their geometry, which is constrained by the interpretation of the seismic reflection data, until the calculated gravity response of the model matched the observed variations. The main criterion used to modified densities was the comparability of the wavelength of Bouguer anomaly and the calculated gravity response of the model.
To match the observed gravity data it was necessary to increase the density of materials in the central part of the cross-section. However, the depth at which this excess density exists is poorly constrained. Upper mantle, lower crustal, mid crustal and upper crustal scenarios were tested. In our preferred model 'A' (Fig. 2A) , the BSP (mid-crust), north of the Talga Fault, has a high density (2.98 g/cm 3 ) compared to the density of the adjacent mid-crust blocks, and the underlying lower crust. This result is supported by the receiver function models for stations RP07 and CP08 (Reading et al., 2012) . These models show a relatively high mid-crustal Swave seismic velocity (4-4.1 km/s) between 10 and 25 km depth, and a relatively low seismic velocity in the lower crust. In contrast, CP09 and CP10 show lower seismic velocity in the mid crust gradually increasing with depth to the Moho.
An alternative model 'B' is shown in (Fig.2B) , where the BSP has more moderate high density material but is present on both sides of the Talga Fault. This model is consistent with the seismic interpretation of the BSP extending southwards to the Talga Fault, but, as shown in Figure 2B does not fit the gravity data well.
Sensitivity testing on key features was undertaken by changing density in surrounding blocks including the mantle and upper-lower crust. From this we found that the mantle and upper crust are less likely to contain the higher density material needed to match the observed gravity, on the basis that they provided a relatively poor fit to the wavelength of the anomalies, with the existing crustal geometry. This result is different from that proposed by Goodwin (2011) , who modelled the gravity data mostly using sources in the upper crust. 
CONCLUSIONS
The lower-crust and upper mantle structure have been more reliably resolved through combining deep seismic reflection, receiver function and gravity studies. The uncertainties in receiver function models and the conversion from seismic velocity to density have potentially a large impact on the result. However, this uncertainty has been mitigated through sensitivity testing.
Our results show that the BSP, north of the Talga Fault, is a distinct mid-crustal domain with high Vs and high density. Sensitivity testing showed that the BSP has fundamentally different physical properties compared with adjacent crustal domains.
The difference in seismic character of the BSB implies it is different from adjacent terrains and is indicative of the locations of major structures in the deep crust that could have controlled the movement of mineralising fluids. Our result suggest that the Talga Fault is a more important structure in the previous interpretations suggest, and as such the area around its surface position has increased prospectivity.
Possible explanations for the difference could be due to different evolution prior to terrane amalgamation on the Talga Fault (Selway et al., 2009) or alternatively, a significant difference in magmatic or metamorphism processes post amalgamation.
